This study explores the influence of focus and givenness on the cognitive processing of rhythmic irregularities occurring in natural speech. Previous ERP studies showed that even subtle rhythmic deviations are detected by the brain if attention is directed towards the rhythmic structure. By using questionanswer pairs, it was investigated whether subtle rhythmic irregularities in form of stress clashes (two adjacent stressed syllables) and stress lapses (two adjacent unstressed syllables) are still perceived when presented in post-focus position in an answer sentence and attention is directed away from them, towards the meaning of the element in narrow focus position by the preceding wh-question. Moreover, by visually presenting the lexical-semantic input of the deviating structure in the question, the influence of rhythmical and lexical properties in these two forms of rhythmic deviations are disentangled. While words in the present stress clash condition do not deviate from lexical stress, stress lapses contain deviations from metrical and lexical stress. The data reveal an early negativity effect for stress clashes but not for stress lapses, supporting the assumption that they are processed differently. The absence of a negative component for stress lapses indicates that the metrical deviation alone is not salient enough to be registered in non-focus position. Moreover, the lack of a late positive component suggests that subtle rhythmic deviations are less perceivable and hence more acceptable when presented in non-focus position. Thus, these results show that attentional shift induced by information structure influences the degree of the processing of rhythm.
Introduction
In order to be effective in verbal communication, utterances are commonly organized in a way which helps the listener to decode the received utterance as fast and correctly as possible. One feature of language that helps to mark the most important information of an utterance is information structure. According to Chafe (1976 Chafe ( , 1994 , information structure 1 is understood as information packaging that supports and satisfies the interlocutors' communicative needs by highlighting and optimizing the form of discourse elements by assigning an information status to each constituent of an utterance. This status helps the interlocutors to identify the most relevant information in the utterance by dividing the constituents into given and new information. While given information is already known to the listener and represented by constituents that are already established in the discourse and have been introduced before (i.e., also lexically given, cf. Baumann and Riester, 2012) , new information most often refers to elements that are introduced into the discourse for the first time (Prince, 1992; Büring, 2013) . Thus, given information builds the background whereas new information is in the foreground or focus of the utterance. The information status can be indicated in several ways: by word order (given information is often preceding new information), by syntactic constructions (e.g., it-cleft structures in English), by using specific lexical items or particles (e.g., full noun phrases for new information vs. pronouns for given information), and by prosodic cues. Although there are language-dependent differences in the marking of information status, prosody is used in several Germanic languages in order to differentiate between new and given information (cf. Ladd, 1996; Cruttenden, 2006) . New or most relevant parts of information can be emphasized by bearing the strongest accent of a sentence, while given and background information is usually unaccented. It has been shown that accenting new information and de-accenting given information facilitates the decoding process for listeners: inappropriate accenting of given information leads to an accelerated comprehension whereas accented items are identified as appropriate new information faster and more securely. Thus, prosodic marking of information is advantageous for speech comprehension because listeners are clearly sensitive towards the relationship between prosody and information status (e.g., Terken and Nooteboom, 1987; Dahan et al., 2002; Birch and Clifton, 1995; Heim and Alter, 2006; Breen et al., 2010; Schumacher and Baumann, 2010) . Another way of highlighting new information prosodically is to apply contrastive or answer stress, and thereby narrowing down focus to this single part of the utterance. In broad or wide focus, on the other hand, a neutral intonational contour with utterance-final nuclear pitch accent is assigned because the entire sentence is focused uniformly (Ladd, 1996; Büring, 2013) . Thus, the focus breadth can help to identify the most relevant information and thereby mark it as most salient, so that the listeners' attention is directed more strongly towards this part of the utterance.
Previous studies were able to show that information in focus position receives higher attention and is processed more deeply, whereas information in non-focus position receives less attention and is hence processed in less detail and less elaborately (cf. Cutler and Fodor, 1979; Birch and Rayner, 1997; Wang et al., 2011 Wang et al., , 2012 . Further, a recent study by Domahs and colleagues (Domahs et al., 2015) on the processing of lexical stress violations in focus and non-focus position showed that only phonetically clearly marked errors are detected when presented in non-focus position. This is in line with research showing that not all linguistic entities are processed to the same extent during language comprehension. The depth of processing, i.e., the degree of complete processing, often depends on the importance and markedness of the linguistic information. Thus, information distinguished as important, for instance by narrow focus and prosodic markers, is processed more deeply and more comprehensively whereas unfocused and unimportant information receives an incomplete and rather shallow analysis (e.g., Sanford and Sturt, 2002; Ferreira et al., 2002) . This latter form of processing can also be described as a "good enough" strategy used for efficiency reasons in language comprehension: the language input is only processed to the degree sufficient for comprehension (Ferreira et al., 2002) . Deeper processing, in contrast, is attained when the input is highlighted, i.e., by prosodic marking and narrow focus (cf. Wang et al., 2009 Wang et al., , 2011 .
For the processing of spoken language, the function of prosody is not only to mark the information structural status of a linguistic unit. It also provides information crucial for lexical access (in languages with lexical stress) and metrical aspects like metric stress, i.e., the rhythmically alternating structure of stressed and unstressed syllables. Studies revealed that a regular sequence of strong-weak syllables is essential for language acquisition (Jusczyk, 1999; Nazzi and Ramus, 2003) . It is particularly beneficial for speech perception and segmentation, as it leads attention to stressed syllables in speech processing by building up expectations about when the next stressed syllable might appear (Cutler and Foss, 1977; Grosjean and Gee, 1987; Cutler and Norris, 1988; Pitt and Samuel, 1990; Mattys, 2000; Rothermich et al., 2013) . Rhythmic irregularities cause a decelerated reaction, i.e., they need more time to be perceived and processed, compared to rhythmically regular structures (Pitt and Samuel, 1990; Bohn et al., 2013) . In speech production, irregular rhythmic structures increase the speech error probability and thus slow down the production process (Tilsen, 2011) .
Sometimes, a regular lexical stress pattern has to be altered for the benefit of a regular rhythmic structure, especially in the case of so-called stress clashes of two adjacent stressed syllables (Selkirk, 1984) . In order to separate the stressed syllables, a so-called stress shift may take place. By shifting stress, however, a deviation from the correct lexical stress pattern occurs. Despite this fact and although the application of stress shifts is optional, such shifts, also known as the Rhythm Rule (RR, Liberman and Prince, 1977) , seem to operate highly systematically in stress-timed languages such as German (Wagner and Fischenbeck, 2002; Bohn et al., 2011) . Hence, there seem to be (rhythmic) factors which override the preservation of canonical lexical stress in order to avoid a stress clash structure (Selkirk, 1995) .
In recent years, a number of studies measuring event-related potentials (ERPs) illustrated the importance of both lexical and rhythmical well-formedness for language processing (Knaus et al., 2007; Magne et al., 2007; Domahs et al., 2008; Kotz, 2009a, 2009b; Rothermich et al., 2010 Rothermich et al., , 2012 Marie et al., 2011; Bohn et al., 2013; Henrich et al., 2014) . These studies showed that the brain clearly reacts to lexical and metrical stress violations if an expected structure is not met. In most of these studies, an unexpected stress placement was reflected by a negativity followed by a late positivity effect.
While deviations from lexical stress result in an N400 effect interpreted to reflect increased costs for lexical retrieval (Knaus et al., 2007; Magne et al., 2007; Marie et al., 2011; Bohn et al., 2013; Henrich et al., 2014) , studies investigating metrical and rhythmical deviations found an early negativity effect reflecting a general rule-based error-detection, i.e., a subcomponent of a left anterior negativity (LAN) (Schmidt-Kassow and Kotz, 2009a; Rothermich et al., 2010 Rothermich et al., , 2012 Bohn et al., 2013; Henrich et al., 2014) .
In a study on lexical and rhythmical stress irregularities in German, Bohn et al. (2013) investigated simple rhythmic irregularities in the form of stress clashes (e.g., Sie soll den Termín àbsagen 'She is supposed to cancel the appointment'), as well as items that contained deviations from both, lexical and rhythmical stress, in the form of stress lapses (e.g., Sie soll die Féier absàgen 'She is supposed to cancel the party'). The critical rhythmical structures were presented auditorily within a sentence context and without a special focus setting, i.e., in wide focus. Thus, the participants' attention was not narrowed down to the critical structure within the sentence. The given task, however, directed the overall attention towards prosody, since the participants had to evaluate the prosodic naturalness of the overall sentence heard. In this study, both of the negativity effects described above were found, an early LAN-like component for stress clashes (e.g., Sie soll den Termín àbsagen 'She is supposed to cancel the appointment'), as well as a centro-parietal N400 effect for stress lapses of two adjacent weak syllables which additionally contain a deviation from lexical stress (e.g., Sie soll die Féier absàgen 'She is supposed to cancel the party'). Crucially, identical deviations from the canonical lexical stress pattern did not elicit an N400 effect when the shift appeared to obtain a regular rhythmic structure (e.g., Sie soll den Termín absàgen 'She is supposed to cancel the appointment'). The deviation from lexical stress hence seems to be acceptable and unproblematic for processing when rhythmically licensed. However, correct lexical stress is perceived as erroneous when the rhythmical structure of the phrase demands a shifted stress pattern. In both cases, rhythmical criteria seem to be the triggering factor for the effects. However, since two different negative components were elicited by the two different rhythmic deviations, the exact nature of these two negative components found by Bohn et al. (2013) is not completely clarified.
The early negativity found for stress clashes, i.e., for rhythmic deviations, should be elicited independent of the participants' attention towards the rhythmical structure of the sentences and independent of given task settings. Thus, it should neither be influenced by the information status nor the attentional status, i.e., whether the participants' focus is directed towards the overall sentence or to a single event in the utterance. Moreover, it should be found irrespective whether the deviation occurs in lexically given or new material (cf. Bohn et al., 2013; Rothermich et al., 2010) . However, as Domahs et al. (2015) showed that only phonetically salient lexical violations are detectable when presented in non-focus position, rhythmic deviations realized as stress clashes and stress lapses might be too subtle to be perceivable if completely unfocused, i.e., when presented in post-focus position. It has not yet been verified whether the negativity found for stress lapses is indeed an N400. If so, it should not be found if the deviation occurs within pre-activated, i.e., lexically given, items (cf. Knaus et al., 2007; Domahs et al., 2015) . Both negativity types were followed by a late positive component reflecting the taskdependent evaluation of the sentences.
The present study
The present study thus concentrates on the question whether subtle rhythmic deviations are detectable if perceived in non-focus position and elicit the same biphasic component pattern consisting of an early negativity and a late positivity as in the Bohn et al. (2013) study. Moreover, the manipulation of focus provides the possibility to disentangle the two negative components elicited by stress clashes and stress lapses that differ in latency and topography. Stress clash structures preserving the correct lexical stress pattern of a phrasal verb (e.g., Termín àbsagen 'cancel the appointment') elicited an early frontal negativity while stress lapse structures which additionally distort the lexical stress pattern (e.g., Féier absàgen 'cancel the party') led to a centro-parietal negativity at around 400 ms.
The influence of information structure and status on the detection of subtle rhythmic deviations was tested by using question-answer pairs as stimuli in the present study. As a wh-question as in (1) narrows attention towards the structure that corresponds to the wh-element in the answer, attention is shifted away from the critical rhythmic structure and instead centered on the preceding constituent by inducing narrow focus. In contrast, in the study by Bohn et al. (2013) , no explicit question preceded the sentence, so that the entire sentence, not a single phrase, was focused. To clarify the difference, (2) shows the question that would (theoretically) fit the study design in Bohn et al. (2013) . (1 In the question-answer pair illustrated in (1), the wh-constituent was ('what') requires specific information from the response. This new information is represented by an object noun phrase (in bold letters) in the following answer sentence. This constituent has focus status, i.e., focus is narrowed on this NP. This way, attention is directed more strongly towards the meaning of this particular constituent and not on the critical rhythmical structure represented by the following phrasal verb in post-focus position (cf. Büring, 2013 ; see also Table 1 ). The rest of the response refers to information already given in the question and thus forms (less important and thus rather unattended) background information. Moreover, by introducing the critical phrasal verb (in underlined letters) in the question, the lexical-semantic content of this structure is already given and activated when the listener hears it in the answer sentence. In the previous study by Bohn et al. (2013) , on the other hand, the critical item was not lexically given but newly introduced when the sentence was auditorily presented to the participants. Moreover, due to wide focus, the participants' attention was distributed over the entire sentence. At the end of each response, participants were asked to evaluate the overall naturalness of the sentence heard. The task demands were therefore identical to those in the previous study (Bohn et al., 2013) . Hence, possible differences in the perception of the rhythmical irregularities are exclusively due to the differences in information structure and status.
This way, it can be investigated how attention, lexical givenness, and focus breadth (narrow vs. wide) influence the following aspects: (i) The perceivability and processing of stress clashes and stress lapses when presented in post-focus position. Is the early negativity found for stress clashes by Bohn et al. (2013) still elicited when attention is shifted towards the meaning of a preceding element in focus position? (ii) The influence of givenness on lexical processing. If the N400 found for lapse structures is mainly elicited by the included lexical stress deviation, can it still be found when lexical retrieval is already accomplished when the deviating structure is encountered? (iii) The modified context and hence the altered attention of the participants should shed further light on the attentional task-sensitivity of the late positive component (LPC) found in Bohn et al. (2013) as well as in related previous ERP studies (Domahs et al., 2008 (Domahs et al., , 2015 Kotz, 2009a, 2009b; Rothermich et al., 2012) . Is the aforementioned question indeed sufficient enough to reduce the participants' attention towards the narrow focus object in the auditorily presented sentence, so that rhythmically deviations are not detectable anymore? 
Hypotheses
Due to narrow focus on the object NP, subtle rhythmic irregularities realized on the following verb might be difficult to detect and hence not be perceivable, although the evaluation task directs attention -at least to some extent -to the overall structure of the sentence heard. However, we assume that the direct post-focus position influences the conscious perceivability of the critical rhythmic irregularity since non-focus information might be processed less elaborately. This could be seen in higher acceptability rates in the behavioral data. The shift of attention might also influence the ERP components. So far, it is not completely clear whether the lexical stress violation or the rhythmically dispreferred pattern, or both, are responsible for the negativity effect found for stress lapse structures in Bohn et al. (2013) . If this negativity in fact reflects higher costs in lexical retrieval, it should be absent in the present study due to the phrasal verb's activation in the preceding question context. An early LAN-like effect might be elicited irrespective of lexical givenness, attention and task settings if it indeed reflects an error detection response. Therefore, we expect to find an early negative component for structures which contain exclusively a rhythmic irregularity, i.e., for stress clashes. With regard to the late positive component, this effect is expected to be absent due to the distraction of attention away from the given task to judge the sentences' prosodic naturalness towards the constituent holding new information in narrow focus position.
Methods

Participants
Twenty-six (16 women) right-handed monolingual native German speakers with a mean age of 24 years (age range 20-30 years) participated in the experiment. All participants had normal or corrected-to-normal vision, and none of them reported hearing deficits. Each subject was paid for participation in the study. Informed consent was obtained from all participants and privacy rights were always observed.
Stimuli
In order to compare the present results to the results found in the previous study (Bohn et al., 2013) , the set of stimuli was kept identical. Thus, stimuli comprised four conditions, each containing 30 phonological phrases consisting of a disyllabic noun (trigger) and a trisyllabic phrasal verb stressed on the initial syllable in isolation (e.g., ábsagen 'cancel'; stress shift target). Two different noun groups with different lexical stress patterns were chosen to trigger either a shift or a non-shift in the trisyllabic phrasal verb. Both groups consisted of disyllabic nouns with lexical stress either on the initial (Group NO SHIFT) or the final (group SHIFT) syllable. For the correct control condition NO SHIFT, in which stress shift is unnecessary, the phrasal verbs were paired with initially stressed disyllabic nouns (e.g., Féi.er 'party'). For the correct control condition SHIFT, in which a stress shift is triggered by the noun, disyllabic nouns with final stress (e.g., Ter.mín 'appointment') were paired with the phrasal verbs. Both noun groups were combined with one compatible phrasal verb to evoke both possible stress patterns in the phrasal verb (NO SHIFT: Féi.er àbsagen vs. SHIFT: Ter.mín absàgen 'to cancel the party vs. the appointment'). Each noun pair (e.g., Termín -Féier) that was combined with a single phrasal verb (e.g., absagen) was controlled and matched for frequency. The frequency of the verbs was also controlled, using the CELEX database (Baayen et al., 1995) . All 30 phonological phrases of each condition were embedded into a carrier sentence with invariant structure to ensure that the target phrases were located at identical prosodic phrase positions. The critical conditions CLASH and LAPSE were constructed via cross-splicing. That is, the object NP and the phrasal verb of the two naturally spoken and recorded conditions SHIFT and NO SHIFT were cut and spliced together without manipulating phonetic parameters (for a detailed description see Bohn et al. (2013) In contrast to the study by Bohn et al. (2013) , the stimulus material was extended by introducing an additional narrow focus question (wh-question) prior to each sentence. To this end, a context question was constructed for each critical sentence. This context question was a wh-question that led the answer focus onto the object NP preceding the critical phrasal verb. Due to narrow focus, the object NP is identified as the most prominent constituent of the phrase that contains nuclear stress (cf. Büring, 2013; Dehé, 2002; Truckenbrodt, 2006) . Moreover, the wh-question included the phrasal verbs that become active before they are presented with well-formed or deviating rhythmical structure in the answer sentence.
In order to achieve a certain amount of structural variability, a different question type was used for the filler sentences. Their context did not contain a wh-phrase but an NP which differed lexically from the one presented in the following auditory sentence and hence led to contrastive focus on the object NP. The different types of question-answer pairs are illustrated in Table 1 .
Procedure
240 stimuli (30 per critical condition and 120 fillers) were presented in five blocks, each containing 48 sentences, of approximately eight minutes each. The 60 filler sentences were presented twice in order to achieve a more balanced ratio of critical sentences and filler sentences. The order of experimental and filler sentences was pseudo-randomized, and each phrasal verb appeared only once per condition within each block. In order to avoid sequence effects, the block order varied between participants. Participants were seated in front of a computer screen in a dimly lit, sound-attenuating room during the experiment. Before the first experimental block started, a short practice phase was conducted to acquaint the participants with the upcoming procedure. After that, the first experimental block started with the request to click any key to begin the experiment. Each trial was introduced by a context question that appeared on the screen for 2000 ms. Then a fixation cross appeared for 500 ms, followed by the auditory presentation of an answer sentence via two loudspeakers. After the offset of the sentence, a question mark appeared on the screen for 2000 ms. During this time participants were asked to evaluate the sentences and were allowed to blink and move their eyes. The participants' task was to decide as accurately and as quickly as possible whether the auditorily presented sentences sounded natural or not by pressing one of four buttons. The assignment of buttons to four possible answers (natural, rather natural, rather unnatural, and unnatural) was counterbalanced across participants. The next trial started after 2000 ms with a new fixation cross. Between separate blocks, participants were offered a short break of approximately one minute to rest their eyes. All procedures were performed in compliance with relevant laws and institutional guidelines.
ERP recordings
An electroencephalogram (EEG) was recorded from overall 23 Ag/AgCl electrodes with a BrainVision (Brain Products GmbH) amplifier. The C2 electrode served as ground and four electrodes measured the electrooculogram, i.e., horizontal and vertical eye movements. Two auricle electrodes served as references and were placed at the left and right mastoids. EEG and EOG were recorded with a sampling rate of 500 Hz and filtered offline with a 0.3-20 Hz bandpass filter. All electrode impedances were kept below 5 kΩ. To control for artifacts from eye or body movements, all individual EEG recordings were scanned automatically and manually prior to data analysis. Artifacts with an amplitude above 40 mV were excluded automatically, a subsequent visual screening excluded any further artifacts. In total, 2.9% of the critical stimuli and 4.2% of the filler items had to be excluded from analysis.
Data analyses
Behavioral data were analyzed by calculating the means of all responses for each condition. Each of the four possible response levels was allocated to a numerical value: 1 ¼natural, 2¼ rather natural, 3 ¼rather unnatural, and 4 ¼unnatural. Data were further analyzed with an ANOVA that included the factors RHYTHM CONDITION (preceding stressed or unstressed syllable) and WELL-FORMEDNESS (words stressed correctly in SHIFT and NO SHIFT or incorrectly in LAPSE and CLASH). Since the group of participants was identical to the one in the previous study (Bohn et al., 2013) , it was possible to include EXPERIMENT (wide focus/no focus question in the previous study versus narrow focus and wh-question in the present study) as a third factor. Moreover, paired contrasts were analyzed using a Wilcoxon signed-rank test, conducted with a Bonferroni correction for the p-values. In order to prevent movement artifacts, the evaluation response was given with a short delay after the offset of each sentence. Measured reaction times are thus not meaningful and therefore not reported here.
For the EEG data, a multifactorial repeated-measures ANOVA was carried out with the factors REGION (left anterior (F3, F7, and FC5), right anterior (F4, F8, and FC6), left posterior (P3, P7, and CP5), and right posterior (P4, P8, and CP6)), WELL-FORMEDNESS (well-formed vs. ill-formed), and EXPERIMENT (wide focus in the previous study vs. narrow focus in the present study) separately for the two critical rhythm conditions CLASH and LAPSE. This was necessary due to the latency differences between the effects elicited by these two conditions. Therefore, it was not possible to include RHYTHM CONDITION as a further factor of the multifactorial ANOVA, in contrast to the behavioral data analysis. Averages were calculated from the phrasal verb's onset up to 1500 ms thereafter with a baseline of 200 ms preceding the onset. The time windows for each comparison were identical to the time windows in the previous study. In addition, a visual inspection of the grand average curves ensured that no further effects were missed. For effects with more than one degree of freedom, HuynhFeldt (1976) corrections were applied to the p-values.
Results
Behavioral data
The ANOVA for the evaluation data revealed main effects for the factors EXPERIMENT, RHYTHM CONDITION A further analysis of the means of all conditions from both experiments shows that all conditions were evaluated as more natural, hence more acceptable in the present study than in the previous study (on a scale from 1 ¼natural to 4 ¼unnatural; significance level set at p o. Tables 2 and 3 give an overview of the most important results of the behavioral data.
ERP data
Figs 1 and 2 show the two comparisons between CLASH and SHIFT and LAPSE and NO SHIFT, respectively. In these comparisons, the preceding trigger noun is kept identical whereas the following phrasal verb either fulfills the rhythmic demands of this noun (control conditions SHIFT and NO SHIFT) or deviates from this demand (CLASH and LAPSE). Moreover, in order to compare potential differences between the effects elicited by the critical conditions CLASH and LAPSE, difference waves of these two comparisons were computed by subtracting control conditions from deviant conditions (see Fig. 3 ). Detailed results of the omnibus ANOVA will be discussed separately for the two rhythmically ill-formed structures and their control conditions. Further, difference waves that show the differences between the study by Bohn et al. (2013) and the present study were included for the two main comparisons CLASH and SHIFT/LAPSE and NO SHIFT (see Figs. 4 and 5) . These difference waves illustrate the influence of the factor EXPERIMENT, i.e., of focus and attention, especially on the elicitation of the negative components.
For the ill-formed filler condition, two time windows reveal the same biphasic effect pattern consisting of a negativity effect between 250 and 470 ms [F(1, 25) ¼24.84, p ¼.000, η 2 p¼ .14] and a following positivity between 600 and 1200 ms [F(1, 25) ¼79.41, po .000, η 2 p ¼.27] as in the previous study.
Comparison between CLASH and SHIFT
For the time window between 100 and 320 ms, the omnibus ANOVA showed a significant main effect for all three factors Table 2 Behavioral data: mean evaluations of all responses for each condition from both studies. Comparisons are calculated between identical conditions from both studies (on a scale from 1¼ natural to 4¼ unnatural; significance level set at p o .0125).
Condition Evaluation (mean) Broad focus (Bohn et al. 2013) Evaluation ( culated to test the hypothesis that the early negativity effect is a subcomponent of the LAN and should be found not only in the study by Bohn et al. (2013) but also in the present study (cf. Fig. 4 ). dows for the comparison of the conditions LAPSE and NO SHIFT showed no significant effects in the present study (cf. Fig. 2) .
Finally, the two control conditions were tested against each other in order to control for effects purely elicited by lexical deviations. This comparison showed no significant differences in the grand averages. Table 4 illustrates all analyzed time windows for the two conditions including rhythmical deviations, CLASH and LAPSE, and their correct control conditions and gives an overview and comparison with the results found by Bohn et al. (2013) .
Discussion
This study aimed at investigating the capability to detect rhythmically deviating structures and to disentangle the processing of lexical and rhythmical deviations by utilizing event-related potentials. It was designed to clarify whether and how information structure modulates the processing of rhythmic deviations, in particular when these are presented in unfocused position and 3 . ERP difference waves contrast the different negativity effects found for CLASH and control condition SHIFT (dotted) and LAPSE and control condition NO SHIFT (solid). Fig. 4 . ERP difference waves show the similarity in latency and topography of the early negativity effect found for CLASH and control condition SHIFT in wide focus (from Bohn et al. (2013) ; solid line) and narrow focus (present study; dotted line). Fig. 5 . ERP difference waves show the difference of the negativity effect found for LAPSE and control condition NO SHIFT in wide focus (from Bohn et al. (2013) ; solid line) and the missing negativity effect in narrow focus (present study; dotted line).
attention is thus directed towards another element in the presented sentence. The influence of the given-new structure was examined by presenting question-response pairs in which the question pre-activated the phrasal verbs that were subject to stress manipulation in the response. Hence, the contribution of lexical stress processing in rhythmic deviations could be unraveled. Finally, behavioral data provided insight into the question whether phonetically clear deviations are perceived and evaluated as ill-formed if the listeners' attention is drawn to another part of the presented sentence and the critical event is therefore processed in less detail.
The results show that only sentences containing stress clashes elicited an early negativity between 100 and 320 ms which is more pronounced in the anterior region, exactly as in the previous study (Bohn et al., 2013) , whereas no effects were found for sentences containing stress lapses in comparison to its correct control condition. These findings support the assumption that the negativities for clash and lapse structures found in the previous study (Bohn et al., 2013) reflect different processes.
By virtue of visual presentation of a preceding context question, the listeners' attention was directed towards the object NP of the following auditorily presented sentence. The object phrase was clearly identifiable as the unit bearing nuclear stress. This excluded an erroneous interpretation of the phrasal verb as the unit bearing main stress and carrying focus status. Only under these circumstances, a stress clash could be interpreted as being tolerable. The presented rhythmic deviation had thus to be perceived as an error in the rhythmic structure. However, the behavioral data show that the sentences containing clash structures were evaluated almost as natural as its rhythmically well-formed control condition. This might be due to the aforementioned context question. Since the listeners' attention was directed to the meaning of the word preceding the rhythmically critical structure, the perception and detection of the deviation might have been impeded. Although the task led the participants' attention towards prosody in general, as they had to judge the overall sentence's naturalness, it is very likely that the context question narrowed the attention to the object NP so that the rhythmic deviation in the phrasal verb was processed in less detail and therefore not consciously perceivable for the listeners.
The fact that an early anterior negativity was found for CLASH in comparison to SHIFT nonetheless shows that perception and detection of rhythmically erroneous structures seems to proceed rather unconsciously and automatically, i.e., independently from unrestricted attentional focus on the rhythmic structure. Clash structures do not deviate from lexical stress or impede lexical retrieval of the critical phrasal verb. Thus, the negativity is not likely to reflect enhanced costs in lexical access. The elicited negativity supports the interpretation proposed in Bohn et al. (2013) as an instance of a general rule-governed error detection mechanism activated by a rhythmic irregularity, which has also been found in previous studies focusing on metric deviations (e.g., Schmidt-Kassow and Kotz 2009a; Rothermich et al., 2010 Rothermich et al., , 2012 . This component does not only occur in the processing of deviating linguistic sequences but is also elicited by violations of arithmetical rules (Jost et al., 2004; Núñez-Peña and Honrubia-Serrano, 2004) , as well as by musical and tonal irregularities (Brochard et al., 2003; Abecasis et al., 2005; Geiser et al., 2009; Patel et al., 1998; Koelsch et al., 2000) . Due to its anterior distribution and its domain-independent occurrence, this negativity can be interpreted as a subcomponent of an LAN (cf. Hoen and Dominey, 2000) , reflecting the general recognition of deviations and violations in regular structures.
The extension of the experimental set-up to include a context question which distracts the listeners' attention away from the rhythmic deviation to the preceding object phrase, provides further information about the component's sensitivity towards attention and task setting. The study shows that this error-related negativity can be found irrespective whether a given task is directed towards the rhythmic structure, if attention is shaped by information structure. This is in line with results obtained in previous studies showing that this rather general than languagespecific error-related negativity is elicited independently from special rhythmic or attentional task requirements (Schmidt-Kassow and Kotz, 2009a; Rothermich et al., 2010) .
The absence of a negativity effect for sentences containing stress lapses indicates that the negativity effect found for this particular deviation type in Bohn et al. (2013) is mainly caused by increased costs in lexical retrieval due to the deviation from the canonical lexical stress pattern, i.e., an N400 effect. Recall that the phrasal verbs presented in the LAPSE condition not only deviate from a regular rhythmic but also from the lexical stress pattern. Due to the presentation in the context question, lexical access was completed by the time the critical phrasal verb was perceived in the auditorily presented response sentence. Thus, uncomplicated lexical retrieval results in the absence of an N400 effect. This interpretation is supported by studies showing that the visual presentation of a critical item prior to its auditory presentation can result in a lack of an N400 effect for words with deviating stress patterns. Without preceding visual presentation, however, the N400 effect occurred (Knaus et al., 2007; Domahs et al., 2015) .
Several studies (e.g., Friedrich et al., 2004; Knaus et al., 2007; Magne et al., 2007) were able to show that the N400 effect for enhanced costs in lexical retrieval is not related to explicit attention. Hence, the circumstance that the critical verb was presented in post-focus position in the present study cannot be responsible for the complete lack of a negativity effect.
It cannot be excluded that the rhythmic irregularity in stress lapse structures contributed to the pronounced negativity effect found for LAPSE in Bohn et al. (2013) . In this study, the participants' attention was not centered on a single constituent of the utterance but to the entire sentence so that the rhythmic deviation of a rhythmically unlicensed stress shift was presumably more salient than in the present study. Due to the manipulation of attention and a therewith induced shallow processing of the critical structure in the present study, its influence might have been too weak in order to elicit an effect by its own, i.e., an early metric negativity which was found for stress clashes. However, the behavioral data show that sentences containing stress lapses were evaluated as less natural and acceptable than its correct control condition NO SHIFT. Interestingly, it was also evaluated as less Table 4 Different types of ERP effects in different time windows (in ms) for all comparisons in narrow focus presentation (present study) and wide focus presentation (results of the comparative study by Bohn et al. (2013) This reveals a certain discrepancy between the behavioral and ERP results and between the two rhythmically ill-formed structures. Stress clashes are detected and processed automatically, resulting in an early negativity effect in the ERP response. In the given evaluation task, though, they are not treated as unacceptable deviations. In contrast, sentences containing stress lapses are evaluated as unacceptable due to comprising a rhythmic as well as a lexical violation. In the ERP response, however, the rhythmic deviation alone causes no greater problems and costs for processing. In opposition to the previous study, no positivity effects were found for both comparisons. This absence of a late positive component sheds further light on this component's nature. The late positive component is interpreted to reflect the evaluation process and the task resolvability related to the given task requirements (Bohn et al. 2013 ). As the given task was kept identical in the previous and the present study, the lack of a difference between critical and control conditions illustrates the unproblematic evaluation of the sentences presented. That is, the participants evaluated both the critical and control conditions to be equally well-formed in the present study. This is supported by the behavioral data which show that all conditions are generally evaluated as more natural and acceptable compared to the previous study. This might be due to the attentional shift induced by the preceding context question. Recall that the given task was to evaluate the prosodic well-formedness of the overall sentence. The task itself is designed to draw attention to the prosodic structure of the whole sentence, also to the rhythmic deviations. However, the additionally presented context question narrowed the attention to the object NP in focus position. This focus manipulation led to a less detailed processing of the unfocused deviations. Thus, the rather subtle rhythmic deviations in form of clashes and lapses were less salient for the participants. Therefore, the deviations as well as the correct control conditions were resolvable and acceptable to a comparable extent, reflected in the nonappearance of a late positive component. That perceptual saliency is indeed influenced by focus and the position of a critical word within the higher prosodic structure is also shown by Domahs et al. (2015) . In this study, violations from lexical stress were generally less perceivable in non-focus position and only phonetically clear errors elicited a late positive component.
This interpretation is further supported by the fact that an enhanced late positivity was elicited by filler items containing violations of canonical lexical stress (e.g., *redùzieren 'to reduce') in comparison to correct filler items (e.g., reduzìeren 'to reduce'). Here, the deviation was clear enough to be perceived although the context question shifted the listeners' attention towards another part of the sentence as well. The absence of a late positive component for information in non-focus position further supports the assumption that information structure modulates the perception and processing of the rhythmic structure, as non-focused information regarding rhythmical properties receives less attention and is therefore processed in less detail. This finding is in line with previous studies which were able to show that syntactic as well as semantic input is processed less extensively if information structure guides attention towards focused information (Wang et al., 2011 (Wang et al., , 2012 .
The overall results demonstrate that the brain is sensitive to rhythmic deviations in form of stress clashes and can detect them automatically, independently of attention. In contrast, deviations from lexical stress are not detected if focus is directed towards another part of the utterance, and if its lexical retrieval has been accomplished by the time the deviating pattern occurs. The absence of a late positive component shows that rhythmical as well as lexical deviations are perceivable, but processed in less detail when situated in non-focus position.
Conclusion
The present study shows that an attentional shift via a contextually induced narrow focus onto a preceding word reduces the cognitive responses to rhythmically marked structures and hence improves the acceptability of rhythmic irregularities during speech processing. Hence, a contextually induced shift of attention seems to make rhythmic irregularities less salient and perceptible. Nonetheless, the results found for stress clashes show that rather subtle rhythmic irregularities are detected during processing, even if the attention is detracted away from them and the remaining context is kept rhythmically natural, i.e., not strictly regular. This confirms the view that the detection and processing of stress clashes in German take place automatically. Moreover, the early negativity found for stress clashes supports the assumption that rhythmically deviating structures are distinguished from alternating structures. The absence of a negativity effect for stress lapses reveals that rhythmic irregularities in form of stress clashes and stress lapses are processed differently and that the measured negativities for these two deviations in Bohn et al. (2013) reflect indeed two distinct processes.
